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1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

3. Claims 6,10,1 7-1 9 and 21-25 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over JP 2002-060,845 and further in view of JP 10-204,610. 

JP '845 shows a method for prolonging service life of the casting die by 
maintaining the compressive residual stress of a die cavity surface for more than 
1000 MPa (see [0003] and [0028]) through a shot-peening and a nitriding 
process. Thus, JP ,845 substantially shows the invention as claimed except it 
does not use the nitrosulphurizing process for coating the die surface and does 
not disclose the surface roughness. However, JP '610 shows to use the 
nitrosulphurizing process to form a coating layer on the die surface to prevent 
seizure in a die by forming a dense coating layer having a lubricating effect and a 
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thermal insulating effect and to improve the service life of the die by forming a 
nitrided layer containing iron sulfide on the die cavity surface. It would have been 
obvious to further include the iron sulfide of JP '61 0 in the nitrided layer of JP 
'845 by using the nitrosuphurizing process of JP '610 in view of the advantage. 
With respect to the roughness of the cavity die surface, in [0015] of JP '845 it 
discloses to perform shot peening before and after the nitriding treatment. Also, 
in [0025] it further discloses to use carborundum with a diameter of 50-100 
micrometers and a injection pressure of 0.3 MPa for peening treatment of the die 
surface before the nitriding treatment and use glass beads with a diameter of 1- 
50 micrometers and a injection pressure of 0.4 MPa for peening treatment of die 
surface after the nitriding treatment. The process parameters of the peening 
process of JP '845 is similar to that of instant process. Thus, it is expected that 
the surface roughness of JP '845 will be the same as that of instant application. 
With respect to claim 19, it would have been obvious to obtain the optimal 
temperature range in the process chamber through routine experimentation. 
With respect to claims 23 and 25 , it is conventional to use chrome molybdenum 
steel for making casting die as acknowledged by applicant as set forth in [007] of 
the instant specification. With respect to claim 24, JP '610 shows the claimed 
range (see [0015] and [0022]). 

4. Claims 14, 16 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over JP 2002-060,845 in view of JP 10-204,610 as applied to claim 1 above, and further 
in view of US 6,546,968 to Nakagawa et al. 
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Nakagawa et al. discloses that the atmosphere during nitriding treatment, instead 
of nitrogen gas, can be a nitrogen compound gas such as ammonia gas or the 
like or hydrogen gas. When the ammonia gas is used, the rate of nitriding 
reaction can be increased. At this time, by using together such gases as 
hydrogen, nitrogen, argon or the like, the rate of nitriding reaction can be 
controlled. Thus, it would have been obvious to further provide the hydrogen gas 
and ammonia gas of Nakagawa et al. in the nitriding process of JP '845 or 
nitrosuphurizing process of JP '610 such that to better control the nitriding or 
nitrosuphurizing reaction. 

5. Applicant's arguments filed Jan. 28, 2009 have been fully considered but they are 

not persuasive. 

a. Applicant in page 12, 1 st para, of the response stated that the surface 
roughness and residual stress of JP '845 is different from that of instant 
application. However, it is noted that it is conventional to use different material, 
such as SKD61 and SCM material, for making casting die as admitted by 
applicant (see [002] and [007]). JP '845 shows to use SKD61 as die material 
(see [0023]). It is expected that residual stress would be much higher if SCM 
material, which is stronger than SKD61 , were used. Also, when comparing the 
process parameters in [0025] of JP '845 and that of [0047] and [0052] of the 
instant specification, those parameters (diameter of the particle, injection 
pressure, injection time) are about in the same range. It is expected that when 
SCM material were used in the process of JP '845 the residual stress as well as 
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surface roughness in the casting die of JP '845 would be in the same range as 
that of instant application. 

b. Applicant in page 12, 2 nd para, of the response stated that Examiner's 
interpretation of peening treating time of JP '845 is incorrect. Applicant further 
stated in page 13, 1 st and 2 nd para, of the response stated that the instant 
inventor used a small, manually-operable shot peening nozzle for treating 
different portions of the large casting die in sequential operation, i.e. the balls are 
shot from the nozzle toward one part of the casting die for the predetermined 
time of 5-10 seconds, then balls are shot from the nozzle toward another portion 
of the casting die for 5-10 seconds, and this is repeated until all portions of the 
casting die have been uniformly treated for 5-10 seconds. However, there is no 
support in the specification for the alleged procedure of shot peening 
treatment using a small, manually-operable shot peening nozzle for treating 
large casting die. The specification simply recites that the ceramic particles 
make the collision for 5-1 0 seconds per 5 cm 2 (see [0047] and [0052]). Thus, 
without any evidence showing otherwise, applicant's argument is not deemed to 
be persuasive and the rejection based on the prior art reference's teaching stated 
supra is deemed to be proper. Further, if the procedure and the duration of 
peening were so critical to the instant invention, then there would be a question 
of adequacy of the disclosure in the specification. 

c. Applicant in page 1 6, 2 nd para, of the response stated that the claimed 
surface roughness is not a matter of optimization. However, it is a well 
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recognized fact that the roughness of the die surface affects the smoothness of 
the cast surface. The roughness also affects the cooling rate of the molten metal 
in the die cavity since as the die surface becoming smoother the more contact 
area between the molten metal and the die surface it became and thereby 
enhance the heat transfer process. Thus, it would have been obvious to obtain 
the die surface of JP '845 as smooth as possible to optimize the casting result. 

d. Applicant in page 17, last para, of the response stated that there is no 
evidence to support for the Examiner's allegation regarding selecting different 
material and process parameters to obtain the claimed residual stress in the 
process of JP '845. However, it is noted that applicant admitted that it is 
conventional to use different material, such as SKD61 and SCM material, for 
making die (see [002] and [007]). SCM material is stronger than SKD61 . JP 
'845 uses SKD61 (see [0023]) as die material. It would have been obvious to 
obtain a higher residual stress when SCM material in JP '845. 

e. Applicant in page 18, 2 nd para, of the response stated that JP '845 
includes a single shot peening step for treatment of used casting die. However, it 
would have been obvious to those of ordinary skill in the art that two peening 
step would obtain a higher residual stress. Thus, it would have been obvious to 
include another peening treatment after the nitriding treatment should a higher 
residual stress is needed. 
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6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kuang Y. Lin whose telephone number is 571-272-1179. 
The examiner can normally be reached on Monday-Friday, 10:00-6:30,. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica L. Ward can be reached on 571-272-1223. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kuang Y. Lin/ 

Primary Examiner, Art Unit 1793 

2-5-09 



